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Abstract
The Test of Everyday Attention for Children (TEA-Ch) is a commonly used, UK-normed
test to assess diverse attentional capacities in children and adolescents. Currently, there is
insufficient evidence for the diagnostic utility of the TEA-Ch with ADHD in a U.S.
population. The focus in this study was to investigate the relationship between the TEACh scores test authors found to be most sensitive to ADHD in UK samples as well as the
relationship of TEA-Ch scores to other measures typically used in the diagnosis of
ADHD, including rating scales. Archival and prospective analyses of 121 subjects with
mixed-clinical/ADHD diagnoses (ages 6–16; M = 10.32, SD = 2.70; 86 male) were
conducted with a sample obtained from a private practice in Illinois. All subjects were
administered the TEA-Ch as part of a neuropsychological evaluation. Both the ADHD
and clinical groups scored in the impaired range (16th percentile or below) at a higherthan-expected rate for the following subtests: Sky Search (Time-Per-Target and Attention
scores), Score!, Sky Search DT, and Walk, Don’t Walk. The ADHD group scored in the
impaired range more often than expected on Score DT whereas the clinical group did not.
The following subtests showed statistically significant differences in scores between the
ADHD and non-ADHD groups: Score! (p = .04), Score DT (p = .04), and Walk, Don’t
Walk (p < .01). Results indicate Score DT promises the best diagnostic utility in
differentiating between an ADHD and clinical population. Furthermore, the clinical
group performed in the impaired range at a higher-than-expected rate on five of the seven
TEA-Ch scores examined, demonstrating the TEA-Ch may be sensitive to attentional
deficits seen in other clinical disorders.
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Literature Review
Attention-Deficit/Hyperactivity Disorder
Attention-deficit/hyperactivity disorder (ADHD) is one of the most commonly
diagnosed neurodevelopmental disorders, as prevalence estimates indicate ADHD occurs
in approximately 7% of the worldwide population (Thomas et al., 2015). The Centers for
Disease Control and Prevention (CDC) has found that, in the United States, about 9.4%
of children between the ages of 2 and 17 years will have had an ADHD diagnosis in their
lifetime, including 2.4% of children ages 2 to 5 years (CDC, 2019; Danielson et al.,
2018). The median age for a diagnosis of ADHD is 7 years old, with about a third of
these children diagnosed before the age of 6 years (Visser et al., 2015). Additionally,
boys are more than twice as likely to receive an ADHD diagnosis than are girls
(Danielson et al., 2018). Prevalence rates also vary by state. In Illinois, where the data for
the current study were gathered, about 7.2% of children and adolescents between the ages
of 4 and 17 years had a current ADHD diagnosis as reported by parents in 2011 (Visser et
al., 2014). Overall, hundreds of thousands of children nationally are diagnosed with
ADHD, affecting not only the children diagnosed, but also their families. A 2000 analysis
of the costs associated with ADHD indicated that over a 1-year period, the estimated cost
of ADHD was about $31.6 billion (Birnbaum et al., 2005) with approximately half
attributable to persons with ADHD and half to their family members. This includes the
estimated cost of individuals receiving ADHD treatment ($1.6 billion), the estimated cost
of other healthcare treatments incurred by individuals with ADHD ($12.1 billion), the
excess healthcare costs for family members of those with ADHD ($14.2 billion), and the
work-loss cost of adults with ADHD and adult family members ($3.7 billion; Birnbaum
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et al., 2005). Students with ADHD also incur a substantial cost for the U.S. education
system with an annual estimate of $5,007 in incremental costs per child, an amount that is
much higher than the corresponding estimates for a non-ADHD comparison group ($318;
Robb et al., 2011).
Children with ADHD show impairments in a number of areas, including adaptive
functioning, motor coordination, language ability, learning difficulties, and selfregulation (Barkley, 2015). Children with ADHD are more likely to demonstrate lower
academic achievement, experience grade retention, have higher high school dropout
rates, require special services, and attain lower rates of secondary education than their
peers without ADHD (Mannuzza et al., 1993; Weyandt & Gudmundsdottir, 2015). Boys
with ADHD are also more likely than girls with ADHD to engage in rule-breaking and
externalizing behaviors (Abikoff et al., 2002).
Comorbidity is also common in ADHD and is considered to be the “rule” rather
than the exception. About six in 10 children with ADHD have at least one other mental,
emotional, or behavioral disorder (CDC, 2019). Additionally, about half of all children
with ADHD exhibit behavior or conduct problems and about three in 10 children with
ADHD also show symptoms of anxiety (Danielson et al., 2018). Language problems are
also more common in children with ADHD (Mueller & Tomblin, 2012) and children with
ADHD are more likely to have a learning disorder than are their non-ADHD peers
(DuPaul et al., 2013).
In addition to experiencing problems in childhood, ADHD is associated with
adverse outcomes into adulthood. Barbaresi et al. (2013) examined the long-term
outcomes of ADHD with findings indicating nearly one-third of children diagnosed with
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the disorder in childhood will continue to fulfill norm-referenced criteria for ADHD as
adults, and the majority will have at least one mental health problem in adulthood. They
additionally stated the cumulative burden of ADHD through the lifespan is considerable
and includes increased mortality, social adversity in the form of criminal behavior,
persistence of ADHD into adulthood, and increased rates of other mental health
problems. Given these outcomes, it is critical for individuals to receive accurate
diagnoses and appropriate treatment recommendations to prevent or minimize adverse
outcomes. Although the aforementioned costs associated with ADHD did not include the
cost associated with misdiagnosis or a missed-diagnosis, given these areas of impairment,
it would be logical to expect there to be a high cost associated with inappropriate or
ineffective treatment as a result of an incorrect diagnosis.
Diagnosis of ADHD
There are three possible classifications for an ADHD diagnosis: predominantly
inattentive presentation, predominantly hyperactive-impulsive presentation, and
combined presentation. Full criteria for a diagnosis of ADHD as they appear in the DSM–
5 (American Psychiatric Association [APA], 2013) are listed in the Appendix. Even in a
non-referred, community-based population, boys are more likely to show symptoms of
ADHD of all subtypes than are girls (Ramtekkar et al., 2010). In some non-referred,
clinical samples, ADHD predominantly combined-type is the most common subtype for
both genders (Biederman et al., 2005); however, when looking at non-referred
community samples, symptoms of inattentive subtype are most common for both genders
(Ramtekkar et al., 2010). For individuals with ADHD combined-type, hyperactive and
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impulsive symptoms tend to decline upon entering adolescence, though inattentive
symptoms tend to persist (Holbrook et al., 2016; Molina et al., 2009).
A diagnosis of ADHD essentially depends on the number of impaired behaviors
noted from a checklist (i.e., six or more of the following symptoms have persisted for at
least 6 months; APA, 2013) and not on the presence of a fixed set of symptoms. This
enables the conceptualization of ADHD as a continuous distribution rather than two
distinct categories of “absence of disorder” and “presence of disorder” (Wilding, 2005).
However, one problem with the concept of diagnostic criteria being on a continuum is the
real-life implications when individuals fall short of meeting the criteria but still
experience problems with functioning. If a child meets five rather than six of the criteria
required under the “inattention” area, they do not meet the criteria for the diagnosis, but
those behaviors may nevertheless lead to difficulties with functioning. This kind of
approach to diagnosis has the potential to result in false-negative errors and consequent
undertreatment. Furthermore, the behavioral descriptions of symptoms (e.g., “difficulty
organizing tasks,” “often talks excessively,” etc.) are problematic for use in making a
diagnosis. For example, because applying the diagnostic criteria is based on an observer’s
interpretation of the terms listed, determining whether an individual meets the behavioral
criteria of “often has difficulty organizing tasks and activities” will be dependent on the
observer’s interpretation of “often,” “difficulty,” and “organizing.” The behavioral
descriptions presuppose an underlying cognitive process responsible for the behaviors,
though no current theory provides a unifying account of a cognitive process (or
processes) for the deficits seen in ADHD. Part of the problem is that ADHD is not a
unitary disorder with a core deficit profile (Nigg et al., 2005) and the current model, as it
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stands, does not encompass the variable presentations of ADHD. Overall, it is difficult to
make the DSM–5 criteria correspond cleanly to the symptoms and behaviors of ADHD
(Koziol et al., 2013), which leaves room for error in diagnosis. The National Institutes of
Health has emphasized the need for further studies addressing the nature of cognitive
processing in ADHD and the multidimensional aspects of the disorder (National
Institutes of Health Consensus Development Conference Report, 2000), and models
based in multiple etiologies that may explain heterogeneity in ADHD presentations are
continuing to be developed.
Assessment of ADHD
Given the prevalence rates indicated and the consequences of untreated ADHD,
the American Academy of Pediatrics recommends,
the pediatrician or other PCC [primary care clinician] should initiate an evaluation
of ADHD for any child or adolescent age 4 years to their 18th birthday who
presents with academic or behavioral problems and symptoms of inattention,
hyperactivity, or impulsivity. (Wolraich et al., 2019, p. 5)
The goals of an ADHD evaluation are to (a) determine the presence or absence of the
disorder, including differentiation between disorders; and (b) find appropriate
interventions to address the various kinds of deficits with which the individual presents.
Though there is a great deal of variability in the presenting clinical profiles of
children and adolescents who are ultimately diagnosed with ADHD, the three core
symptoms that make up the profiles of deficits seen in ADHD are inattentiveness,
hyperactivity, and impulsivity. In addition to deficits in attentional processes, deficits
across multiple domains of executive functioning (EF) are consistently found in
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individuals with ADHD (Barkley, 1997; Pennington & Ozonoff, 1996). Some estimates
indicate approximately 33%–50% of children with ADHD also show impairments in EF
(Biederman et al., 2005).
Objective neurocognitive tests of EF are available for use in the assessment of
ADHD in children. One such measure is the Delis-Kaplan Executive Function System
(D-KEFS), an objective assessment that can provide information about executive
functions related to attention, planning, impulsivity, cognitive switching, inhibition, and
flexibility of thinking (Swanson, 2005), all of which can be valuable in an ADHD
evaluation. There are multiple subtests within the D-KEFS and several have been studied
for use with children with ADHD. One such measure is the Tower Test. Though studies
examining the D-KEFS Tower test have primarily focused on the Total Achievement
Score, Cahill et al. (2019) found several supplemental scores, such as the Move Accuracy
Ratio, were more reliable indicators of the types of EF deficits found in ADHD.
However, only a minority of individuals with ADHD show impairment on EF-related
tests (Willcutt et al., 2005). This highlights one of the primary problems with assessing
for ADHD, as there is such a variable presentation of symptoms and functioning that is
difficult to capture through assessment. Research shows children with ADHD “fail” (i.e.,
performed below the designated cutoff) neuropsychological measures only about half the
time, even using generally liberal criterion (Nigg et al., 2005), and about 35%–87% of
cases diagnosed with ADHD can pass neuropsychological tests while having documented
ADHD (Baggio et al., 2020; Bünger et al., 2019; Holst & Thorell, 2019; Matier-Sharma
et al., 1995). Despite studies on neuropsychological measures that show significant mean
differences between groups, results from neuropsychological testing may still lead to
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many false-positives (i.e., misclassification of comparison group as having ADHD) and
lack the ability to differentiate between subtypes (Hinshaw et al., 2002). Furthermore,
attentional deficits are not limited to ADHD and may appear as a result of
familial/genetic, metabolic, environmental, or other factors (Mirsky & Duncan, 2001),
potentially contributing to the rate of false-positives and other problems with
classification that have been seen in the literature. Thus, of the 12 assessments listed in
the Compendium of Neuropsychological Assessments (Strauss et al., 2006) that are used
for attention, seven are listed as having “limited information” about ecological validity,
and there have been mixed results regarding attentional deficit profiles for ADHD.
Continuous performance tests (CPTs) have frequently been used in ADHD
evaluations to measure inattention, impulsivity, and hyperactivity (Vogt & Williams,
2011), and stimulant medication has been found to improve CPT performance (Riccio et
al., 2001). Studies have shown the CPT paradigm as consistently distinguishing control
groups from ADHD groups (Epstein et al., 2003; Riccio et al., 2002) and ADHD groups
as making more omission and commission errors than do control groups (Epstein et al.,
2003; Losier et al., 1996; Miranda et al., 2012). Other studies have also shown greater
omission errors and perseveration errors, more variable response speed, and more
problems with inattention and vigilance than seen in children with dyslexia (Miranda et
al., 2012).
There are also several subjective measures that may be used in an ADHD
evaluation. The DSM–5 additionally indicates symptoms of ADHD “must be present in
more than one setting” in order to make the diagnosis (APA, 2013, p. 61), and rating
scales or behavior checklists given to parents and teachers will often be used to satisfy
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this requirement. Behavior checklists such as the Behavior Assessment System for
Children, Third Edition (BASC-3) and the Behavior Rating Inventory of Executive
Functioning, Second Edition (BRIEF-2) both show acceptable reliability and validity for
use in assessing behavior in children (Gioia et al., 2015; Reynolds & Kamphaus, 2015).
In a study by Zhou et al. (2018) comparing a normative sample to children diagnosed
with ADHD, the Attention Problems and Hyperactivity scales from the BASC-3 were
shown to be sensitive to ADHD on both the parent and teacher rating scales (sensitivity =
.94 and .70, respectively), although the parent rating scale was not as specific as the
teacher rating scales in identifying ADHD (specificity = .51 and .73, respectively). The
Working Memory scale from the BRIEF has also been shown to correctly identify 80%
or more of children diagnosed with ADHD (Gioia et al., 2002; Hovik et al., 2017; Reddy
et al., 2011; Toplak et al., 2008) and the Inhibit scale has been shown to differentiate
between inattentive and combined ADHD subtypes (Gioia et al., 2002; Hovik et al.,
2017; McCandless & O’Laughlin, 2007).
Though behavior checklists have been shown to have adequate normative data
with acceptable reliability and validity, problems may still occur with the use of these
reports. Some of these problems include reporting bias by parents or teachers, possible
incompletion of forms, or misrepresentation of symptoms. The degree of agreement
between parents and teachers ranges between .30 and .50 depending on the behavioral
dimension being rated (Achenbach et al., 1987; Mitsis et al., 2000), indicating parents
and teachers may not always agree in their observations about a child’s behavior.
Discrepancies may certainly reflect real differences in a child’s behavior across different
settings, even potentially reflecting differences in situational demands experienced by the
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child. Objective test measures may therefore be valuable in providing controlled,
standardized, first-hand data that are less susceptible to reporting biases.
Test of Everyday Assessment for Children
The Test of Everyday Attention for Children (TEA-Ch) is a battery of nine tasks
intended to measure attentional processes in children and adolescents (Strauss et al.,
2006). According to the authors of this assessment (Manly et al., 1999), the TEA-Ch has
several advantages over other tests of attention, including that it is theoretically driven,
includes multiple subtests to assess each attentional dimension, presents stimuli in both
auditory and visual modalities, minimizes the involvement of other cognitive processes in
the assessment process (e.g., motor speed, verbal comprehension, reading), and uses
game-like materials designed to maximize ecological validity and test engagement. The
TEA-Ch is considered to be a multidimensional assessment of attention that is rooted in
theory and research on attentional processes and also allows for statistical correction for
motor and processing speed (Strauss et al., 2006). The subtests of the TEA-Ch measure
facets of attention that are involved in typical goal-oriented attentional tasks for children;
for example, how well can a child maintain attention on their teacher when something is
going on outside the classroom? Or how well can a child focus on a task that is
considered boring? These are both facets of attention that children are regularly required
to use in various life settings. The nine subtests of the TEA-Ch consist of the following:
Sky Search; Score!; Creature Counting; Sky Search DT (SSDT); Map Mission; Score
DT; Walk, Don’t Walk (WDW); Opposite Worlds; and Code Transmission.
Demonstrations and practice trials with correction are used to ensure children
comprehend the task and to improve the reliability of performance (Manly et al., 2001).
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The subtests examined in the current study were Sky Search, Score!, Sky Search DT,
Score DT, and Walk, Don’t Walk. Subtests with “DT” in the name indicate they are dual
task subtests, meaning children are instructed to complete two tasks at once. These were
selected based on the largest groups difference between ADHD and normal controls in
the technical manual (Manly et al., 2001). Examples from studies with adults indicate
performance decrements under dual task conditions tend to form sensitive measures of
neurological impairment (e.g., Baddeley et al., 1991; Stuss et al., 1989) and test authors
adapted similar dual task measures from the Test of Everyday Attention (TEA) with
adults for use with children (Manly et al., 2001).
To complete the Sky Search task, children are first instructed to find and circle up
to 20 “target” spaceships on a laminated A3 sheet of paper (approximately 12 by 16
inches). Surrounding the 20 target spaceships are similar-looking “distractor” spaceships.
Time taken to complete the task is recorded, and children self-determine when the task is
complete by checking a box when they believe they have found all the targets. On the
second portion of this task, which is termed the “motor control” portion, children are
instructed to again circle up to 20 targets; however, the distractor spaceships are
removed. The children also self-determine when this task is complete by checking a box
and the time taken to complete the task is recorded. Both portions have a time-per-target
score calculated by dividing the total time taken to complete each portion by the number
of targets found. Three standardized scores are ultimately derived from this task based on
the number of correctly identified targets on the first portion, time-per-target (also on the
first portion), and an “attention score.” The attention score is calculated by subtracting
the time-per-target on the motor control portion from the time-per-target on the second
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portion. The purpose is to provide a measure of the child’s ability that is relatively free
from the influence of motor speed (Manly et al., 2001; Manly et al., 1999). This subtest
also provides the opportunity for qualitative observations about how the child approaches
the task (e.g., organized vs. disorganized scanning, going back to check errors, etc.).
To complete the Score! subtest, children are instructed to keep count of the
number of “scoring” sounds that are played on an audio track, as though they were
keeping track of a score in a computer game. The scoring sounds are presented at
intermittent intervals and approximately 80% of the total time is silence between the
scoring sounds (Manly et al., 1999). Children are instructed to maintain the “score” in
their heads and are not allowed to count on their fingers or keep track out loud. There are
10 total “games” for children to complete, creating a ceiling of 10 possible points. The
simplicity of this task does little to “grab” a child’s attention, and therefore the child
needs to self-sustain attention to do well.
The Sky Search DT is a dual task measure that combines the Sky Search subtest
with the Score! subtest. The child is instructed to search for up to 20 “target” spaceships
while also counting “scoring” sounds in their head. Again, the child self-determines when
they believe they have found all 20 targets. Time taken to complete the task is recorded in
addition to the number of counting games attempted, the number of correct counting
games completed, and the number of correct targets found. Time taken per target is also
calculated. Using the time-per-target score derived from the first portion of the Sky
Search subtest, a dual task decrement score is calculated for this subtest. Some children
may be able to complete both Sky Search and Score! well but will show a decrement in
performance under the dual task condition (Manly et al., 2001). This task uses visual and

13
auditory stimuli concurrently and can be likened to real-world tasks such as notetaking
during a lecture.
Another dual task subtest on the TEA-Ch is the Score DT subtest. This subtest
uses two concurrent auditory stimuli, one of which is the same “scoring” task used in
Score! and Sky Search DT. The other auditory stimulus that plays simultaneously is an
audio track of a news broadcast, and each broadcast contains the name of an animal that
the child is instructed to listen for. Similar to the Score! subtest, this subtest contains 10
“games” with a ceiling of 20 possible points. For each game, 1 point is obtained for
correctly counting the “score” and 1 point is obtained for correctly naming the animal in
the news broadcast. This subtest is intended to be a measure of a child’s capacity to
strategically allocate attention over time (Manly et al., 1999).
On the Walk, Don’t Walk subtest, children are instructed to make marks on a
laminated A4 sheet of paper (approximately 8 by 12 inches) to symbolize “steps” taken
following tones heard on an audio track. There are 20 total “games” on this task. Each
game ends with a tone that is different from the rest, indicating the next step should not
be taken. Points are earned for stopping a response at the appropriate time while still
keeping up with the steps. As the task progresses, the tones are presented at a slightly
faster rate, which encourages an “automatic” style of responding; thus, it is necessary for
the child to sustain attention and not get “carried away” into this automatic style of
responding (Manly et al., 2001).
Test authors theorized the TEA-Ch subtests tap into three different types of
attention rather than one unitary “attention” measure. The nine subtests are grouped
according to the three attentional factors: focused (selective) attention, sustained
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attention, and attentional control/switching. Selective attention (focused attention)
includes the ability to resist distraction, sort through information, and make decisions
about what elements are important for the task at hand. Subtests of the TEA-Ch
examining selective attention include Sky Search and Map Mission. Sustained attention
includes the ability to hold attention on the task at hand, even if it may be considered
“boring” but necessary in working toward completing a goal. Subtests examining
sustained attention include Score!, Sky Search DT, Score DT, Walk, Don’t Walk, and
Code Transmission. Attentional switching is the ability to switch focus from one task to
another, preferably in a smooth manner. Subtests examining attentional control/switching
include Creature Counting and Opposite Worlds. If attention is, in fact, a unitary factor
and the TEA-Ch makes demands on this attention, then the most parsimonious model in
accounting for the variance would be a single latent variable. Further investigation
indicated this model did not provide an adequate fit to the data. Rather, the three factors
of selective attention, sustained attention, and attentional control/switching formed a
good fit of the patterns of performance observed in a large group of children when
examined using structural equation modeling (Manly et al., 2001). Results additionally
support the broad division of attention into separable systems in children as young as 6
years of age.
TEA-Ch subtests have also been compared to other measures thought to tap into
various aspects of attention. The Stroop/Color-Word interference task is thought to tap
into selective attention (Dyer, 1973; Zajano & Gorman, 1986), whereas Trails A and B
from the Halstead Reitan Neuropsychological Battery are thought to tap into selective
and divided attention (U.S. Army, 1944, as cited in Lezak et al., 2004). Both the Stroop
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Task and Trails A/B each show a statistically significant relationship to the TEA-Ch
subtests that are thought to tap into selective attention (Manly et al., 1999). Another test
of attention, the Matching Familiar Figures Test (MFFT), is considered to be a measure
of impulsivity that has a speed-accuracy tradeoff where impulsive responding tends to
produce more errors, and Walk, Don’t Walk shows a statistically significant relationship
with MFFT, which generally has a speed–accuracy trade off and fast/“impulsive”
responding typically produces a greater number of errors (Manly et al., 1999). The Stroop
Task showed significant correlations with Sky Search (r = .40, p < .001). Both Trails A
and B showed significant correlations with Sky Search (r = .69, p < .001; r = .45, p <
.001, respectively). Sky Search DT also showed a significant correlation with Trails A (r
= .31, p < .01), and Trails B showed a significant correlation with Walk, Don’t Walk (r =
.30, p < .01), which was thought to be related to the sustained attention aspect of both
tasks. MFFT errors were significantly correlated with Walk, Don’t Walk (r = .20, p <
.05) and Sky Search (r = .22, p < .05).
The cognitive function of effortful control, or the capacity for self-regulation, is
one aspect of cognition that can be affected by ADHD. Attentional control falls under the
umbrella of effortful control and refers to the ability to voluntarily focus or shift
attention. Some investigations into the relationship of TEA-Ch scores and questionnaires
about effortful control showed self-report of effortful control was unrelated to TEA-Ch
performance (Verstraeten et al., 2010). In the same study, parent-reported effortful
control was significantly associated with the subtest Score from the TEA-Ch, and both
TEA-Ch performance and effortful control questionnaires showed negative associations
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with pathology, indicating effortful control is related to emotional and behavioral selfregulation.
TEA-Ch and ADHD
As previously discussed, ADHD continues to be a psychiatric/behavioral rather
than a cognitive diagnosis despite the use of the word “attention” in the name. The test
authors, therefore, emphasized that performance on a cognitive test such as the TEA-Ch
should not be considered indicative of the disorder necessarily, but can be indicative of
cognitive strengths or weaknesses regardless of diagnosis (Manly et al., 1999).
To examine the potential impact of ADHD on performance on the TEA-Ch,
Manly and colleagues (2001) assessed the performance of 24 boys who met the criteria
for ADHD (not currently on medication) and compared them to a normative sample on
six subtests of the TEA-Ch. Their results showed differences in group performance on
Score!, Score DT, and Walk, Don’t Walk, with the normative group performing
significantly better than the ADHD group. Furthermore, the ADHD group’s mean scores
for all subtests except Sky Search fell at or below the range of impairment (i.e., standard
score below 85, 16th percentile), although the normative group also scored in the low
average range on Sky Search DT and the ADHD group also scored in the low average
range on Score DT.
In a study using the TEA-Ch to compare performance between an ADHD group
(n = 63) and clinical group (n = 23), the ADHD group performed significantly worse on
Score! and Walk, Don’t Walk (Heaton et al., 2001). However, both the ADHD and the
clinical control group performed at or below the range of impairment on Sky Search DT
and Walk, Don’t Walk.
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The current project therefore was conducted to investigate the validity of the
TEA-Ch compared to other measures typically used for attention-related referrals,
including broadband rating scales. Behavior rating scales are reported to remain the
standard of care in assessing the diagnostic criteria of ADHD; however, the TEA-Ch can
be used to assess abilities that are not well tapped by those measures of general ability
(Manly et al., 2001).
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Methodology
Participants
Participants for this study were sourced from a private practice in the northwest
suburbs of Chicago and archival data from this private practice were used. Study
procedures were evaluated and approved by the Institutional Review Board at National
Louis University. HIPAA guidelines and ethical guidelines defined by the American
Psychological Association with regard to human subject research, data usage and
manipulation, and proper reporting of data/study results were strictly adhered to
throughout the study.
The following process was used to select subjects for the study. Children who
were evaluated between the years of 2016 and 2019 were considered for the study if their
assessment batteries included the TEA-Ch. The following exclusion criteria were applied
to the list of potential subjects: (a) younger than age 6 or older than age 16 years, and (b)
individuals with a sensory or motor deficit who were unable to complete the TEA-Ch. A
total of 121 participants between the ages of 6–16 years (86 males [71%] and 35 females
[29%]) were included. Data for participants who received a diagnosis of ADHD were
included alongside data for individuals who did not receive a diagnosis of ADHD
(clinical group). The diagnosis was made by a licensed neuropsychologist board-certified
in pediatric neuropsychology using DSM–5/ICD-10 criteria and based on the children’s
performance on neurocognitive testing as well as parent and teacher reports.
Participant demographics, including means and standard deviations (SDs), can be
found in Table 1. The average age of the participants was 10.32 years (SD = 2.70). The
average age for the ADHD group was 10.63 years (SD = 2.58) and the average age for
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the non-ADHD group was 9.40 years (SD = 2.87). Of the 121 participants, 91 were
diagnosed with ADHD (male: n = 69; female: n = 22) and the remaining 30 participants
underwent neuropsychological testing in the outpatient clinic but did not receive a
diagnosis of ADHD (non-ADHD group male: n = 17; non-ADHD group female: n = 13).
Of the 91 participants diagnosed with ADHD, 63 received at least one additional
diagnosis. Of the 30 participants in the non-ADHD group, 13 received a primary
diagnosis consisting of a learning disorder, nine received an anxiety-related primary
diagnosis, and five received some other diagnosis. Three participants did not receive a
clinical diagnosis.
Table 1
Demographics
Composition
N = 121

Variable
n (%)
Sample

Age
M (SD)
10.32 (2.70)

Sex
Male

86 (71.1)

10.22 (2.71)

Female

35 (28.9)

10.57 (2.69)

ADHD

91 (74.2)

10.63 (2.58)

Non-ADHD

30 (24.8)

9.40 (2.87)

Group

Assessment Procedures
A multi-method assessment method was used to evaluate subjects that included a
clinical interview, neuropsychological testing, broadband rating scales, and review of
available school and medical records. The Director of Pediatric Neuropsychology
conducted clinical interviews with the parents and child, reviewed all records, and
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consulted with other professionals or school personnel as necessary. Testing was
conducted by trained neuropsychology technicians in accordance with the American
Psychological Association guidelines for the use of psychometricians in
neuropsychological assessment. The evaluation comprised a fixed set of core tests that
included intellectual, achievement, and sustained attention measures, as well as
broadband rating scales. Core tests were supplemented by additional measures that
assessed EF and other neuropsychological domains (e.g., memory, EF, visual-spatial
functioning, etc.) at the discretion of the pediatric neuropsychologist.
Instruments
The main instrument used in this study was the TEA-Ch. All participants were
administered the TEA-Ch. Other measures that were included in the statistical analysis
were the Wechsler Intelligence Scale for Children—Fifth Edition (WISC-V), DelisKaplan Executive Function System (D-KEFS) Tower Test, Conner’s Continuous
Performance Test—2nd Edition (CPT-2), the Behavior Assessment System for
Children—Third Edition (BASC-3), and the Behavior Rating Inventory of Executive
Functioning—Second Edition (BRIEF-2).
Statistical Procedures
Hypothesis 1
Scores at or below a standard score of 85 (16th percentile) on subtests of the
TEA-Ch will occur in 16% of the normative population. In an ADHD population, it was
expected that scores would fall into this range at a higher rate compared to a normative
population. A chi-square analysis was used to compare the pattern of observed
frequencies to expected frequencies. Children with ADHD will have lower scores on the
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following TEA-Ch measures when compared to a clinical (non-ADHD) population:
Score!, Score DT, Sky Search DT, and Walk, Don’t Walk. A one-way analysis of
variance (ANOVA) was used to determine any significance of mean group differences
between the ADHD population and clinical population.
Hypothesis 2
As ADHD subscales show greater impairment on rating scales (T-scores
increase), TEA-Ch scores will also show greater impairment (scores decrease); it was
expected that an inverse correlation would occur. Pearson’s r correlations were used to
compare certain subscales of the BASC-3 and BRIEF-2 to subtests of the TEA-Ch.
Hypothesis 3
As scores on the TEA-Ch show greater impairment (scores decrease), scores on
other attentional measures will show greater impairment. Pearson’s r was used to
compare scores on the CPT-2 to subtests on the TEA-Ch.
Hypothesis 4
As scores on the TEA-Ch show greater impairment (scores decrease), scores on
measures of EF will show greater impairment. Pearson’s r was used to compare scores on
the D-KEFS Tower Test to scores on the TEA-Ch.
Hypothesis 5
As scores on the TEA-Ch show greater impairment (scores decrease), scores on
the following WISC-V indices will also show greater impairment (scores decrease): Full
Scale IQ (FSIQ), Working Memory Index (WMI), Processing Speed Index (PSI), and
Cognitive Proficiency Index (CPI). Pearson’s r was used to compare scores on the WISCV to the TEA-Ch.
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Data Analysis and Results
One-way ANOVAs were used to examine differences in age and gender between
the ADHD group and non-ADHD group. The ADHD group was on average 1.23 years
older than the non-ADHD group, and this difference was statistically significant [F(1,
119) = 4.82, p = .03]. There were also more male participants diagnosed with ADHD
than female participants and this difference was statistically significant [F(1, 119) = 4.10,
p = .05].
A one-way ANOVA was used to investigate potential differences in WISC-V
scores between the ADHD and non-ADHD groups. Sample sizes, means, and SDs for
participants on the WISC-V can be found in Table 2. Means by group can be found in
Figure 1. Full Scale IQ (FSIQ) scores for the non-ADHD group ranged from 83 to 136
with an average score of 109 (SD = 15.4). FSIQ scores for the ADHD group ranged from
64 to 133 with an average score of 102 (SD = 13.7). The non-ADHD group scored about
7 points higher on FSIQ on average compared to the ADHD group, which was a
significant difference [F(1, 118) = 5.20, p = .02]. For the Verbal Comprehension Index
(VCI), the non-ADHD group scored about 4 points higher on average compared to the
ADHD group and the difference in scores between diagnostic groups was not significant
[F(1, 118) = 1.88, p = .17]. For the Visual Spatial Index (VSI), the non-ADHD group
scored about 8 points higher on average compared to the ADHD group, which was a
significant difference [F(1, 118) = 8.99, p < .01]. On the Fluid Reasoning Index (FRI),
the non-ADHD group scored about 3 points higher on average compared to the ADHD
group and the difference in scores between diagnostic groups was not significant [F(1,
118) = 1.173, p = .28]. On the Working Memory Index (WMI), the non-ADHD group
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scored about 7 points higher compared to the ADHD group, which was a significant
difference in scores [F(1, 118) = 4.89, p = .03]. On the Processing Speed Index (PSI), the
non-ADHD group scored about 7 points higher compared to the ADHD group, which
was a significant difference [F(1, 118) = 4.08, p = .05]. On the General Ability Index
(GAI), the non-ADHD group scored about 5 points higher compared to the ADHD group,
and the difference in scores between diagnostic groups was not significant [F(1, 118) =
3.06, p = .08]. On the Cognitive Proficiency Index (CPI), the non-ADHD group scored
about 9 points higher than the ADHD group, which was a significant difference in scores
[F(1,118) = 8.95, p < .01].
Table 2
Means and Standard Deviations for WISC-V Indices
WISC-V

Group

M

SD

Full Scale IQ (FSIQ)

Total

104.07

14.37

ADHD

102.41

13.72

Non-ADHD

109.28

15.36

FSIQ difference between groups

6.87*

Total

108.01

14.00

ADHD

107.02

13.67

Non-ADHD

111.10

14.81

Verbal Comprehension Index (VCI)

VCI difference between groups
Visual Spatial Index (VSI)

Fluid Reasoning Index (FRI)

Working Memory Index (WMI)

4.08

Total

104.51

13.69

ADHD

102.46

13.37

Non-ADHD

110.93

12.84

VSI difference between groups

8.47**

Total

103.96

14.03

ADHD

103.18

13.22

Non-ADHD

106.41

16.33

FRI difference between groups

3.23

Total

99.55

14.70

ADHD

97.90

14.16

Non-ADHD

104.72

15.42

WMI difference between groups

6.82*
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WISC-V

Group

M

SD

Processing Speed Index (PSI)

Total

94.87

15.27

ADHD

93.30

15.88

Non-ADHD

99.79

12.13

PSI difference between groups

6.49*

Total

107.06

14.05

ADHD

105.80

13.22

Non-ADHD

111.00

16.00

General Ability Index (GAI)

Cognitive Proficiency Index (CPI)

GAI difference between groups

5.20

Total

96.09

15.34

ADHD

93.80

15.34

Non-ADHD

103.28

13.16

CPI difference between groups
9.48**
Note. Sample size by group was as follows: ADHD (n = 91), non-ADHD (n = 30), and total sample (N =
121).
* p ≤ 0.05; ** p ≤ 0.01

Figure 1
Means by Group for WISC-V Indices
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A chi-square test was used to examine expected and actual scores on the TEA-Ch
according to diagnostic group (non-ADHD vs. ADHD). It was expected that the ADHD
group would achieve scores of 85 or lower (16th percentile) at a greater frequency
compared to the non-ADHD group for the subtests Score!, Score DT, Sky Search DT,
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and Walk, Don’t Walk. Moving forward, scores of 85 or below are termed “range of
impairment.” A one-way ANOVA was used to examine differences in TEA-Ch scores
between the ADHD and non-ADHD groups. Sample sizes, means, and SDs for TEA-Ch
scores can be found in Table 3. Means by group on the TEA-Ch can be found in Figure 2.
Table 3
Means and Standard Deviations for TEA-Ch Scores
TEA-Ch subtest

Group

M

SD

Sky Search # of targets

ADHD

99.78

13.24

Non-ADHD

99.14

15.24

ADHD

91.22

13.10

Non-ADHD

89.66

15.17

ADHD

91.39

13.10

Non-ADHD

88.79

14.50

ADHD

81.04

16.41

Non-ADHD

88.45

16.37

ADHD

81.74

18.64

Non-ADHD

80.69

21.54

ADHD

83.13

17.69

Non-ADHD

90.67

14.55

ADHD

71.01

13.40

Non-ADHD

78.67

13.19

Sky Search Time-Per-Target

Sky Search Attention Score

Score!

Sky Search DT

Score DT

Walk, Don’t Walk

Note. Sample size by group was as follows: ADHD (n = 91), non-ADHD (n = 30), and total sample (N =
121).

For Sky Search Number of Targets correctly identified (SSNT) on the TEA-Ch,
28% of participants in the non-ADHD group achieved a score of 85 or below compared
to 19% of participants in the ADHD group. There was no significant difference in
expected and actual scores on SSNT in the non-ADHD group [χ2(1, 29) = .89, p = .34] or
in the ADHD group [χ2(1, 90) = .35, p = .55]. The ADHD group scored less than 1 point
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higher on average than the non-ADHD group and the difference in scores between
diagnostic groups was not significant [F(1, 117) = .05, p = .83].
Significant differences were found between expected and actual scores for both
diagnostic groups on Sky Search Time-Per-Target (SSTPT) on the TEA-Ch [non-ADHD
χ2(1, 29) = 10.55, p < .01; ADHD χ2(1, 90) = 9.46, p < .01]. Both diagnostic groups fell at
or below scores of 85 at a higher-than-expected rate. In the non-ADHD group, 59% of
participants scored in this range compared to 36% of the ADHD group. The ADHD
group scored about 2 points higher on average than the non-ADHD group on SSTPT and
the difference in scores between diagnostic groups was not significant [F(1, 117) = .29, p
= .59].
Figure 2
Means by Group for TEA-Ch Subtests
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Significant differences were found between expected and actual scores for both
diagnostic groups on Sky Search Attention (SSAtt) on the TEA-Ch [non-ADHD χ2(1, 29)
= 6.34, p = .01; ADHD χ2(1, 90) = 6.87, p = .009]. Both groups scored at or below scores
of 85 at a higher-than-expected rate. In the non-ADHD group, 48% of participants scored
in this range compared to 32% of the ADHD group. The ADHD group scored about 3
points higher on average compared to the non-ADHD group and the difference in scores
between diagnostic groups was not significant [F(1, 117) = .82, p = .37].
Significant differences were found between expected and actual scores for both
diagnostic groups on Score! [non-ADHD χ2(1, 29) = 6.34, p = .02; ADHD χ2(1, 91) =
55.76, p < .000001]. Both diagnostic groups scored at or below scores of 85 at a higherthan-expected rate. In the non-ADHD group, 48% of participants scored in this range
compared to 71% of the ADHD group. The non-ADHD group scored about 7 points
higher on average than the ADHD group on this task, which was a significant difference
[F(1, 118) = 4.48, p = .04].
Significant differences were found between expected and actual scores for both
diagnostic groups on Sky Search DT on the TEA-Ch [non-ADHD χ2(1, 29) = 7.63, p <
.01; ADHD χ2(1, 86) = 33.86, p < .000001]. Both diagnostic groups scored at or below a
score of 85 at a higher-than-expected rate. In the non-ADHD group, 52% of participants
scored in this range compared to 59% of the ADHD group. The ADHD group scored
about 1 point higher on average than the non-ADHD group on SSDT and the difference
in scores was not significant [F(1, 113) = .06, p = .80].
No significant differences between expected and actual scores were found on
Score DT for the non-ADHD group [χ2(1, 30) = 3.07, p = .08]. Significant differences
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were found between actual and expected scores for the ADHD group [χ2(1, 87) = 40.37, p
< .000001]. The non-ADHD group achieved a score of 85 or below at the expected rate
whereas the ADHD group scored at or below an 85 at a higher-than-expected rate. In the
non-ADHD group, 37% of participants scored in this range compared to 63% of the
ADHD group. The non-ADHD group scored about 8 points higher on average than the
ADHD group, which was a significant difference in scores between diagnostic groups
[F(1, 115) = 4.42, p = .04].
Significant differences were found between expected and actual scores for both
diagnostic groups on Walk, Don’t Walk on the TEA-Ch [non-ADHD χ2(1, 30) = 26.67, p
< .000001; ADHD χ2(1, 89) = 92.15, p < .000001]. Both diagnostic groups achieved a
score of 85 or below at a higher-than-expected rate. In the non-ADHD group, 83% of
participants scored in this range compared to 88% of the ADHD group. The non-ADHD
group scored about 8 points higher on average than the ADHD group, which was a
significant difference in scores between diagnostic groups [F(1, 117) = 7.38, p < .01].
Pearson’s r correlations were used to examine the relationship of scores of TEACh subtests to other TEA-Ch subtests. Pearson’s r correlations for TEA-Ch subtests can
be found in Table 4. Statistically significant relationships were found between SSNT and
Score! (r = .19, p = .04), SSNT and SSDT (r = .36, p < .01), SSNT and Score! DT (r =
.32, p < .01), SSTPT and SSAtt (r = .95, p < .01), SSAtt and SSDT (r = .20, p = .03),
Score! and SSDT (r = .30, p < .01), Score! and Score! DT (r = .47, p < .01), and SSDT
and Score! DT (r = .34, p < .01).
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Table 4
Pearson’s r Correlation Coefficients for TEA-Ch Subtests
1
1. Sky Search # of
Targets

2

3

4

5

6

–

2. Sky Search
Time-per-Target

0.12

–

3. Sky Search
Attention Score

0.12

0.95**

–

4. Score!

0.19*

0.04

0.07

–

5. Sky Search DT

0.36**

0.18

0.20*

0.30**

–

6. Score DT

0.32**

0.06

0.06

0.47**

0.34**

–

0.03

0.13

0.10

0.15

0.10

0.14

7. Walk, Don’t
Walk

7

–

*p ≤ 0.05; **p ≤ 0.01

Pearson’s r correlations were used to compare TEA-Ch scores to scores on the
WISC-V. It was hypothesized that as scores on the TEA-Ch showed greater impairment
(scores decrease), scores on the following WISC-V indices would also show greater
impairment (scores decrease): FSIQ, WMI, PSI, and CPI. Pearson’s r correlations for
TEA-Ch subtests and WISC-V indices can be found in Table 5. Statistically significant
correlations were found between FSIQ and the following TEA-Ch subtest scores: SSNT
(r = .19, p = .04), SSTPT (r = .39, p < .01), SSAtt (r = .39, p < .01), Score! (r = .23, p =
.01), SSDT (r = .33, p < .01), and Score DT (r = .24, p = .01). Statistically significant
correlations were found between VCI and the following TEA-Ch subtest scores: SSTPT
(r = .23, p = .01), SSAtt (r = .26, p < .01), and SSDT (r = .26, p < .01). Statistically
significant correlations were found between VSI and the following TEA-Ch subtest
scores: SSTPT (r = .30, p < .01), SSAtt (r = .29, p < .01), SSDT (r = .24, p = .01), and
Score DT (r = .20, p = .03). Statistically significant correlations were found between FRI
and the following TEA-Ch subtest scores: SSNT (r = .21, p = .02), SSTPT (r = .31, p <
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.01), SSAtt (r = .30, p < .01), Score! (r = .23, p = .01), SSDT (r = .35, p < .01), and Score
DT (r = .23, p = .02). Statistically significant correlations were found between WMI and
the following TEA-Ch subtest scores: SSNT (r = .19, p = .04), SSTPT (r = .35, p < .01),
SSAtt (r = .33, p < .01), Score! (r = .23, p = .01), SSDT (r = .32, p < .01), and Score DT
(r = .19, p = .04). Statistically significant correlations were found between PSI and the
following TEA-Ch subtest scores: SSTPT (r = .57, p < .01), SSAtt (r = .55, p < .01),
SSDT (r = .26, p < .01), and Score DT (r = .33, p < .01). Statistically significant
correlations were found between GAI and the following TEA-Ch subtest scores: SSNT (r
= .19, p = .04), SSTPT (r = .34, p < .01), SSAtt (r = .35, p < .01), Score! (r = .19, p =
.04), SSDT (r = .33, p < .01), and Score DT (r = .20, p = .03). Statistically significant
correlations were found between CPI and the following TEA-Ch subtest scores: SSTPT
(r = .53, p < .01), SSAtt (r = .51, p < .01), Score! (r = .24, p < .01), SSDT (r = .27, p <
.01), and Score DT (r = .26, p < .01).
Table 5
Pearson’s r Correlation Coefficients for TEA-Ch Subtests and WISC-V Indices
Sky Search #
of Targets

Sky Search
Time-perTarget

Sky Search
Attention
Score

Score!

Sky Search
DT

Score
DT

Walk,
Don’t Walk

FSIQ

0.19*

0.39**

0.39**

0.23*

0.33**

0.24*

0.04

VCI

0.11

0.23*

0.26**

0.17

0.26**

0.16

0.04

VSI

0.14

0.30**

0.29**

0.11

0.24*

0.20*

0.10

FRI

0.21*

0.31**

0.30**

0.23*

0.35**

0.23*

0.11

WMI

0.19*

0.35**

0.33**

0.23*

0.32**

0.19*

0.07

PSI

0.14

0.57**

0.55**

0.16

0.26**

0.33**

0.13

GAI

0.19*

0.34**

0.35**

0.19*

0.33**

0.20*

0.08

CPI

0.14

0.53**

0.51**

0.24**

0.27**

0.26**

0.14

* p ≤ 0.05; **p ≤ 0.01
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Pearson’s r correlations were used to compare TEA-Ch scores to certain subscales
of the BASC-3. It was hypothesized that as scores showed greater impairment on rating
scales (T-scores increase), TEA-Ch scores would also show greater impairment (scores
decrease), indicating an inverse correlation. Up to two parent rating scales (PRS) could
be used for the BASC-3. Protocols are differentiated from each other by the number in
front on them (e.g., first parent BASC-3: 1PRS). Of the 121 participants, 120 had at least
one BASC-3 parent protocol and 24 had two BASC-3 parent protocols completed about
them. Self-report protocols (SRP) for the BASC-3 were completed by 57 participants. Up
to four BASC-3 teacher rating scales (TRS) could be completed per participant; 90
participants had at least one BASC-3 teacher protocol completed on them, 36 participants
had at least two teachers complete a BASC-3, 15 participants had at least three teachers
complete a BASC-3, and 11 participants had four teachers complete a BASC-3 protocol.
Means by group on BASC-3 PRS and SRP protocols can be found in Figure 3. Pearson’s
r correlation coefficients for TEA-Ch subtests to BASC-3 PRS subscales and BASC-3
SRP subscales can be found in Table 6. Means by group on BASC-3 TRS protocols can
be found in Figure 4. Pearson’s r correlation coefficients for TEA-Ch subtests to BASC-3
TRS scores can be found in Table 7.

32
Figure 3
Means by Group on BASC-3 PRS and SRP Scores
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Table 6
Pearson’s r Correlation Coefficients for TEA-Ch Subtests and BASC-3 PRS and SRP
Scores
Sky
Search #
of Targets

Sky Search
Time-perTarget

Sky Search
Attention
Score

Score!

Sky Search
DT

Score
DT

Walk,
Don’t Walk

1PRS
Hyperactivity

0.31

0.10

0.04

-0.11

0.19*

0.05

-0.15

2PRS
Hyperactivity

0.01

0.17

0.04

-0.21

0.00

0.08

-0.25

SRP
Hyperactivity

0.08

0.30*

0.23

-0.11

-0.10

-0.13

-0.16

1PRS
Attention
Problems

-0.06

-0.02

-0.03

-0.15

0.03

-0.12

-0.18

2PRS
Attention
Problems

-0.25

0.29

0.12

-0.11

-0.21

-0.39

-0.13

SRP
Attention
Problems

-0.13

0.03

0.04

-0.04

-0.03

-0.12

-0.06

* p ≤ 0.05; **p ≤ 0.01
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Figure 4
Means by Group for BASC-3 TRS Subscales
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Attention
Problems

4TRS
Hyperactivity

4TRS
Attention
Problems

34
Table 7
Pearson’s r Correlation Coefficients for TEA-Ch Subtests and BASC-3 TRS Subscales
Sky
Search #
of Targets

Sky Search
Time-perTarget

Sky Search
Attention
Score

Score!

Sky Search
DT

Score
DT

Walk,
Don’t Walk

1TRS
Hyperactivity

0.07

0.00

0.00

-0.21

0.08

-0.05

-0.02

2TRS
Hyperactivity

0.01

0.18

0.10

-0.34*

0.02

-0.07

-0.15

3TRS
Hyperactivity

-0.28

-0.10

-0.15

-0.40

-0.13

-0.36

-0.42

4TRS
Hyperactivity

-0.29

-0.44

-0.56

-0.37

-0.33

-0.43

-0.23

1TRS
Attention
Problems

-0.08

-0.22*

-0.20

-0.09

-0.16

-0.20

-0.04

2TRS
Attention
Problems

-0.04

-0.14

-0.17

-0.43**

-0.10

-0.32

-0.31

3TRS
Attention
Problems

-0.32

-0.31

-0.27

-0.26

-0.26

-0.08

-0.13

4TRS
Attention
Problems

-0.34

-0.40

-0.53

-0.38

-0.37

-0.45

-0.31

* p ≤ 0.05; **p ≤ 0.01

Statistically significant correlations were found for 1PRS Hyperactivity subscale
and TEA-Ch SSDT (r = .19, p = .04), as well as SRP Hyperactivity and TEA-Ch SSTPT
(r = .30, p = .02). Statistically significant correlations were also found between 1TRS
Attention Problems and TEA-Ch SSTPT (r = -.28, p = .04), 2TRS Hyperactivity and
TEA-Ch Score! (r = -.34, p = .04), and between 2TRS Attention Problems and TEA-Ch
Score! (r = -.43, p = .01).
Pearson’s r correlations were also used to compare the BASC-3 protocols to each
other; these can be found in Table 8, Table 9, and Table 10. Correlations were found for
Hyperactivity and Attention Problems subscales between both parents on the BASC-3:
1PRS Hyperactivity and 2PRS Hyperactivity (r = .63, p < .01) and 1PRS Attention
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Problems and 2PRS Attention Problems (r = .60, p < .01). Statistically significant
correlations were also found between 1PRS Hyperactivity subscale and the Hyperactivity
subscale on BASC-3 SRP (r = .40, p ≤ .01), all four TRS Hyperactivity scales (r = .49, p
≤ .01; r = .57, p ≤ .01; r = .59, p ≤ .05; r = .82, p ≤ .01), 1PRS Attention Problems (r =
.62, p ≤ .01), 2PRS Attention Problems (r = .41, p ≤ .05), 2TRS Attention Problems (r =
.36, p ≤ .05), and 4TRS Attention Problems (r = .83, p ≤ .01). Statistically significant
correlations were also found between 1PRS Attention Problems and SRP Attention
Problems (r = .45, p ≤ .01), two of the four TRS Attention Problems scales (r = .38, p ≤
.01; r = .52, p ≤ .01), SRP Hyperactivity (r = .28, p ≤ .05), and 1TRS Hyperactivity (r =
.28, p ≤ .05).
Statistically significant correlations were also found between 2PRS Hyperactivity
and 2PRS Attention Problems (r = .61, p ≤ .01), as well as 1TRS Hyperactivity (r = .66, p
≤ .01). A statistically significant correlation was also found between 2PRS Attention
Problems and 1TRS Hyperactivity (r = .56, p ≤ .05).
Both self-report scales showed a statistically significant correlation to each other
(r = .49, p ≤ .01). Negative correlations were found between SRP Attention Problems and
4TRS Attention Problems (r = -.72, p ≤ .05), as well as 3TRS Hyperactivity (r = -.65, p ≤
.05).
Statistically significant correlations were found between 1TRS Hyperactivity and
the Hyperactivity scale from all other BASC-3 TRS protocols (r = .70, p ≤ .01; r = .73, p
≤ .01; r = .87, p ≤ .01), as well as with three of the four TRS Attention Problems scales (r
= .47, p ≤ .01; r = .66, p ≤ .01; r = .77, p ≤ .01). Statistically significant correlations were
also found between 1TRS Attention Problems and the other three TRS Attention
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Problems scales (r = .61, p ≤ .01; r = .63, p ≤ .01; r = .65, p ≤ .05), as well as with the
remaining three TRS Hyperactivity scales (r = .35, p ≤ .05; r = .56, p ≤ .05; r = .82, p ≤
.01). Statistically significant correlations were also found between 2TRS Hyperactivity
and 3TRS Hyperactivity (r = .80, p ≤ .01), and with 2TRS Attention Problems (r = .40, p
≤ .05). Statistically significant correlations were also found between 3TRS Hyperactivity
and 4TRS Hyperactivity (r = .74, p ≤ .01), as well as with the remaining two TRS
Attention Problems scales (r = .65, p ≤ .01; r = .74, p ≤ .01). Finally, statistically
significant correlations were found between 4TRS Hyperactivity and 3TRS Attention
Problems (r = .80, p ≤ .01), as well as with 4TRS Attention Problems (r = .91, p ≤ .01).
Table 8
Pearson’s r Correlation Coefficients for BASC-3 PRS, SRP, and TRS Hyperactivity

1PRS
Hyperactivity

–

2PRS
Hyperactivity

0.63**

–

SRP
Hyperactivity

0.40**

0.38

–

1TRS
Hyperactivity

0.49**

0.66**

0.08

–

2TRS
Hyperactivity

0.57**

0.43

0.19

0.70**

–

3TRS
Hyperactivity

0.59*

0.90

0.15

0.73**

0.80**

–

4TRS
Hyperactivity

0.82**

0.89

-0.05

0.87**

0.57

0.74**

* p ≤ 0.05; **p ≤ 0.01

4TRS
Hyperactivity

3TRS
Hyperactivity

2TRS
Hyperactivity

1TRS
Hyperactivity

SRP
Hyperactivity

2PRS
Hyperactivity

1PRS
Hyperactivity

Scales

–
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Table 9
Pearson’s r Correlation Coefficients for BASC-3 PRS, SRP, and TRS Attention Problems

1PRS
Attention
Problems

–

2PRS
Attention
Problems

0.60**

–

SRP
Attention
Problems

0.45**

0.30

–

1TRS
Attention
Problems

0.38**

0.44

0.03

–

2TRS
Attention
Problems

0.52**

0.21

0.06

0.61**

–

3TRS
Attention
Problems

0.45

0.84

-0.07

0.63**

0.48

–

4TRS
Attention
Problems

0.15

0.55

-0.72*

0.65*

0.44

0.74

* p ≤ 0.05; **p ≤ 0.01

1PRS
Attention
Problems

1PRS
Attention
Problems

1PRS
Attention
Problems

1PRS
Attention
Problems

1PRS
Attention
Problems

1PRS
Attention
Problems

1PRS
Attention
Problems

Scales

–
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Table 10
Pearson’s r Correlation Coefficients for BASC-3 PRS, SRP, and TRS Hyperactivity and

1PRS
Hyperactivity

2PRS
Hyperactivity

SRP
Hyperactivity

1TRS
Hyperactivity

2TRS
Hyperactivity

3TRS
Hyperactivity

4TRS
Hyperactivity

Attention Problems Scales

1PRS
Attention
Problems

0.62**

0.25

0.28*

0.28*

0.28

0.36

0.21

2PRS
Attention
Problems

0.41*

0.61**

0.34

0.56*

0.29

0.74

0.88

SRP
Attention
Problems

0.01

0.09

0.49**

-0.24

-0.19

-0.65*

-0.70

1TRS
Attention
Problems

0.11

0.28

0.02

0.47**

0.35*

0.56*

0.82**

2TRS
Attention
Problems

0.36*

0.30

0.30

0.22

0.40*

0.48

0.44

3TRS
Attention
Problems

0.42

0.86

0.21

0.66**

0.34

0.65**

0.80**

4TRS
Attention
Problems

0.83**

0.70

0.17

0.77**

0.55

0.74**

0.91**

* p ≤ 0.05; **p ≤ 0.01

Pearson’s r correlations were used to compare TEA-Ch scores to certain subscales
of the BRIEF-2. It was hypothesized that as scores showed greater impairment on rating
scales (T-scores increase), TEA-Ch scores would also show greater impairment (scores
decrease), indicating an inverse correlation. Up to two parent rating scales could be used
for the BRIEF-2. Protocols are differentiated from each other by the number in front on
them followed by the name of the subscale (e.g., first parent BRIEF-2, Inhibit subscale:
1Inhibit). Of the 121 participants, 113 participants had at least one parent complete a
BRIEF-2 protocol on them and 17 participants had two parents complete a BRIEF-2
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protocol. Means by group for BRIEF-2 protocols can be found in Figures 5 and 6.
Pearson’s r correlation coefficients for the TEA-Ch and BRIEF-2 subscales can be found
in Table 11.
Figure 5
Means by Group for 1BRIEF-2 Subscales
90
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Memory
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Organize

TaskMonitor

Organizatio
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63.86

66.82
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Emotional
Control
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51.69
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60.43
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Figure 6
Means by Group for 2BRIEF-2 Subscales
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Table 11
Pearson’s r Correlation Coefficients for TEA-Ch Subtests and BRIEF-2 Subscales
Sky Search
# of
Targets

Sky Search
Time-perTarget

Sky Search
Attention
Score

Score!

Sky Search
DT

Score DT

Walk, Don’t
Walk

1Inhibit

-0.02

0.06

0.02

-0.16

0.13

0.08

-0.18

2Inhibit

-0.03

0.17

-0.12

-0.10

0.13

0.11

-0.41

1Self-Monitor

0.01

-0.03

-0.07

-0.11

0.16

0.00

-0.02

2Self-Monitor

-0.03

-0.03

-0.06

-0.03

0.14

0.00

-0.01

1Shift

0.00

0.02

0.00

-0.22*

0.09

-0.08

-0.07

2Shift

-0.01

0.42

0.49

-0.08

0.08

-0.24

0.13
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Sky Search
# of
Targets

Sky Search
Time-perTarget

Sky Search
Attention
Score

Score!

Sky Search
DT

Score DT

Walk, Don’t
Walk

1Emotional
Control

-0.04

0.06

0.03

-0.27**

0.12

-0.01

-0.09

2Emotinal
Control

0.09

0.38

0.44

-0.21

0.21

-0.21

-0.21

1Initiate

0.00

-0.11

-0.12

0.04

0.03

-0.16

-0.05

2Initiate

0.01

0.05

-0.02

0.24

-0.13

-0.13

0.16

1Working
Memory

-0.14

-0.06

-0.06

-0.15

-0.11

-0.19

-0.01

2Working
Memory

-0.06

0.49*

0.54*

0.13

-0.07

-0.41

0.22

1Plan/
Organize

-0.11

-0.02

-0.02

-0.05

-0.05

-0.21*

-0.16

2Plan/
Organize

0.05

0.26

0.33

0.46

0.27

-0.05

0.06

1TaskMonitor

-0.15

0.00

-0.04

-0.10

-0.15

-0.20*

-0.13

2TaskMonitor

-0.13

0.21

0.17

0.16

0.04

-0.20

0.08

1Organization
of Materials

-0.04

0.15

0.14

-0.06

-0.03

-0.17

-0.08

2Organization
of Materials

-0.07

0.36

0.43

-0.02

-0.13

-0.42

-0.07

*p ≤ 0.05; **p ≤ 0.01

Statistically significant correlations were found for 2Working Memory subscale
and TEA-Ch SSTPT (r = .49, p = .05), as well as 2Working Memory and TEA-Ch
SSAttn (r = .54, p = .03). Statistically significant correlations were also found between
TEA-Ch Score! and 1Shift subscale (r = -.22, p = .02) and between Score! and
1Emotional Control (r = -.27, p < .01). Statistically significant correlations were found
between Score DT and 1Plan/Organize (r = -.21, p = .03) as well as Score DT and
1Task/Monitor (r = -.20, p = .04).
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Pearson’s r correlations were used to compare TEA-Ch scores to scores on the
CPT-2. It was hypothesized that as scores on the TEA-Ch showed greater impairment
(decreased), scores on the CPT-2 would also show greater impairment (inverse
correlation). Higher scores in Omissions, Commissions, Hit RT Std Error, Variability,
Detectability, Perseverations, Hit SE Block Change, and Hit SE ISI Change indicate
“worse” performance. Measures such as Hit RT and Hit RT ISI Change refer to average
reaction times and are, therefore, difficult to categorize as “showing more impairment”
without the context of other scores. Pearson’s r correlation coefficients for the TEA-Ch
and CPT-2 can be found in Table 12. Statistically significant correlations were found
between SSNT and Hit RT Std Error (r = -.22, p = .03). Statistically significant
correlations were found between Score! and Hit Rt (r = -.21, p = .03), Score! and Hit Rt
Std Error (r = -.29, p < .01), and Score! and Variability (r = -.30, p < .01). Statistically
significant correlations were found for SSDT and Perseverations (r = -.25, p = .01).
Statistically significant correlations were found for Score! DT and Hit Rt Std Error (r = .23, p = .02), Score! DT and Variability (r = -.23, p = .02), and Score! DT and
Detectability (r = -.24, p = .01).
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Table 12
Pearson’s r Correlation Coefficients for TEA-Ch Subtests and CPT-2 Scores
Sky
Search #
of Targets

Sky Search
Time-perTarget

Sky Search
Attention
Score

Score!

Sky Search
DT

Score DT

Walk,
Don’t Walk

Omissions

-0.12

-0.11

-0.10

-0.10

-0.15

-0.14

-0.09

Commissions

-0.04

-0.15

-0.11

-0.02

-0.05

-0.19

-0.04

Hit RT

-0.15

0.04

-0.02

-0.21*

-0.10

-0.05

0.02

Hit RT Std
Error

-0.22*

-0.09

-0.11

-0.29**

-0.18

-0.23

-0.09

Variability

-0.19

-0.09

-0.10

-0.30**

-0.13

-0.23*

-0.12

Detectability

-0.07

-0.12

-0.09

0.06

-0.00

-0.24*

-0.01

Perseverations

-0.10

-0.16

-0.18

-0.18

-0.25**

-0.17

-0.10

Hit RT Block
Change

-0.11

-0.05

-0.02

-0.01

-0.08

-0.05

-0.04

Hit SE Block
Change

0.05

-0.04

-0.01

-0.02

-0.07

-0.04

-0.08

Hit RT ISI
Change

-0.08

-0.10

-0.11

-0.15

-0.11

-0.11

0.05

Hit SE ISI
Change

-0.07

-0.07

-0.04

-0.15

-0.12

-0.17

0.03

*p ≤ 0.05; **p ≤ 0.01

Pearson’s r correlations were used to compare TEA-Ch scores to scores on the DKEFS Tower Test. It was hypothesized that as scores on the TEA-Ch showed greater
impairment (decreased), scores on the D-KEFS Tower Test would also show greater
impairment. Pearson’s r correlations for the TEA-Ch subtests and D-KEFS Tower Test
can be found in Table 13. Statistically significant correlations were found for TEA-Ch
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SSTPT and Tower Achievement Score (r = .25, p = .01), SSTPT and Tower Time-permove Ratio Score (r = .22, p = .03), and SSTPT and Tower Rule-Violations-Per-Item
Ratio Score (r = .20, p = .05). Statistically significant correlations were found between
TEA-Ch SSAtt and Tower Achievement Score (r = .23, p = .03) and TEA-Ch SSAtt and
Rule-Violations-Per-Item Ratio (r = .23, p = .03). Statistically significant correlations
were found between TEA-Ch WDW and Tower Mean First Move Time (r = -.27, p
<.01).
Table 13
Pearson’s r Correlation Coefficients for TEA-Ch Subtests and D-KEFS Tower Scores
Sky
Search #
of Targets

Sky
Search
Time-perTarget

Sky
Search
Attention
Score

Score!

Sky
Search DT

Score DT

Walk,
Don’t Walk

Achievement

0.07

0.25*

0.23*

-0.02

0.14

-0.01

-0.17

Mean First
Move Time

-0.07

0.05

0.05

-0.07

-0.08

-0.11

-0.27**

Time-per-move
Ratio

-0.13

0.22*

0.17

-0.10

-0.05

-0.05

-0.12

Move Accuracy
Ratio

0.10

0.08

0.13

0.11

-0.02

0.00

0.01

Total Rule
Violations
Percentile Rank

0.02

0.06

0.09

0.07

-0.07

0.05

0.17

Rule-violationsper-item Ratio

0.10

0.20*

0.23*

0.07

0.20

0.06

-0.08

*p ≤ 0.05; **p ≤ 0.01

Exploratory Analyses
Some follow-up exploratory analyses were conducted with the BASC-3, BRIEF2, and TEA-Ch scores to examine classification accuracy rates. Participants were placed
in the “predicted” category if scores fell in the range of impairment (standard scores of ≤
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85 on the TEA-Ch; T-scores of ≥ 60 on the BASC-3 and BRIEF-2). Of the 119
participants who completed Score! from the TEA-Ch, 65 scored in the range of
impairment and were also in the ADHD group (ADHD accurately predicted: 65/91 =
71.4%). Classification measures for Score! can be found in Table 14. Of the 28
participants in the non-ADHD group, 10 scored in the range of impairment (non-ADHD
accurately predicted: 14/28 = 50.00%), resulting in an overall correct classification rate of
66.4%.
Table 14
Classification of Diagnostic Groups From Score! Scores ≤ 85
Actual
Predicted

ADHD

Non-ADHD

Total

ADHD

65

14

79

Non-ADHD

26

14

40

Total

91

28

119

Note. Sensitivity (ADHD accurately predicted): 65/91 = 71.4%; Specificity (non-ADHD
accurately predicted): 14/28 = 50.00%; overall correct classification rate: 79/119 = 66.4%.

Of the 115 participants who completed the SSDT subtest from the TEA-Ch, 51
scored in the range of impairment and were also in the ADHD group (ADHD accurately
predicted: 51/86 = 59.3%). Classification by diagnostic group can be found in Table 15.
Of the non-ADHD group, 15 scored in the impaired range (non-ADHD accurately
predicted: 14/29 = 48.3%), resulting in an overall correct classification rate of 56.6%.
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Table 15
Classification of Diagnostic Groups From SSDT Scores ≤ 85
Actual
Predicted

ADHD

Non-ADHD

Total

ADHD

51

15

66

Non-ADHD

35

14

49

Total

86

29

115

Note. Sensitivity (ADHD accurately predicted): 51/86 = 59.3%; Specificity (non-ADHD
accurately predicted): 14/29 = 48.3%; overall correct classification rate: 65/115 = 56.6%.

Of the 117 participants who completed the Score DT subtest, 55 scored in the
range of impairment and were also in the ADHD group (ADHD accurately predicted:
55/87 = 63.2). Classification by diagnostic group for Score DT can be found in Table 16.
Of the 30 participants in the non-ADHD group, 11 scored in the impaired range (nonADHD accurately predicted: 19/30 = 63.3%), resulting in an overall correct classification
rate of 63.2%.
Table 16
Classification of Diagnostic Groups From Score DT Scores ≤ 85
Actual
Predicted

ADHD

Non-ADHD

Total

ADHD

55

11

66

Non-ADHD

32

19

51

Total

87

30

117

Note. Sensitivity (ADHD accurately predicted): 55/87 = 63.2%; Specificity (non-ADHD
accurately predicted): 19/30 = 63.3%; overall correct classification rate: 74/117 = 63.2%.

Of the 119 participants who completed the Walk, Don’t Walk subtest, 78 scored
in the range of impairment and were also in the ADHD group (ADHD accurately
predicted: 78/89 = 87.6%). Classification by diagnostic group for Walk, Don’t Walk can
be found in Table 17. Of the 30 non-ADHD participants, 25 scored in the range of
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impairment (non-ADHD accurately predicted: 5/30 = 16.7%), resulting in an overall
correct classification rate of 69.7%.
Table 17
Classification of Diagnostic Groups From Walk, Don’t Walk Scores ≤ 85
Actual
Predicted

ADHD

Non-ADHD

Total

ADHD

78

25

103

Non-ADHD

11

5

16

Total

89

30

119

Note. Sensitivity (ADHD accurately predicted): 78/89 = 87.6%; Specificity (non-ADHD
accurately predicted): 5/30 = 16.7%; overall correct classification rate: 83/119 = 69.7%.

Of the 120 participants who had at least one parent complete a BASC-3 PRS
protocol on them, 61 scored in the range of impairment and were also in the ADHD
group (ADHD accurately predicted: 61/90 = 67.8%). Classification by group for first
parent BASC-3 Attention Problems scale can be found in Table 18. Of the 30 participants
in the non-ADHD group, six scored in the impaired range (non-ADHD accurately
predicted: 24/30 = 80.0%), resulting in an overall correct classification rate of 70.8%. Of
the 90 participants in the ADHD group, 29 did not show impairment on the BASC-3
Attention Problems scale (false negative rate = 32.2%). However, of those 29
participants, 16 showed impairment on Score DT, thus if ADHD classification relied on
impairment on either the BASC-3 Attention Problems scale or Score DT, sensitivity to
ADHD increased to 85.5%. If neither scale was impaired, there was a 53.3% chance of
being classified in the non-ADHD group. If ADHD classification criteria included
impairment on either the Attention Problems scale or Walk, Don’t Walk, the sensitivity
rate for ADHD increased to 95.5%.
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Table 18
Classification of Diagnostic Groups From BASC-3 1PRS Attention Problems Scores ≥
60T
Actual
Predicted

ADHD

Non-ADHD

Total

ADHD

61

6

67

Non-ADHD

29

24

53

Total

90

30

120

Note. Sensitivity (ADHD accurately predicted): 61/90 = 67.8%; Specificity (non-ADHD
accurately predicted): 24/30 = 80.0%; overall correct classification rate: 85/120 = 70.8%.

Of the 120 participants who had at least one parent complete a BASC-3 PRS
protocol on them, 52 participants scored in the range of impairment on the Hyperactivity
scale and were also in the ADHD group (ADHD accurately predicted 52/90 = 57.8%).
Classification by group for the 1PRS Hyperactivity scale can be found in Table 19. Of the
30 non-ADHD participants, five scored in the range of impairment (non-ADHD
accurately predicted: 25/30 = 83.3%), resulting in an overall correct classification rate of
64.2%.
Table 19
Classification of Diagnostic Groups From BASC-3 1PRS Hyperactivity Scale Scores ≥
60T
Actual
Predicted

ADHD

Non-ADHD

Total

ADHD

52

5

57

Non-ADHD

38

25

63

Total

90

30

120

Note. Sensitivity (ADHD accurately predicted): 52/90 = 57.8%; Specificity (non-ADHD
accurately predicted): 25/30 = 83.3%; overall correct classification rate: 77/120 = 64.2%.
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Of the 112 participants who had at least one parent complete a BRIEF-2 protocol
on them, 63 scored in the impaired range on the Working Memory scale (ADHD
accurately predicted: 63/87 = 72.4%). Classification by group for the Working Memory
scale can be found in Table 20. Of the 25 non-ADHD participants, 10 scored in the range
of impairment (non-ADHD accurately predicted: 15/25 = 60.0%), resulting in an overall
correct classification rate of 69.6%. Of the 87 participants in the ADHD group, 24 did not
score in the range of impairment on the BRIEF-2 Working Memory scale (false negative
rate = 27.6%). Of those 24 participants, 13 were impaired on Score DT, thus increasing
sensitivity to 87.4% if ADHD criteria included impairment on either the Working
Memory scale or Score DT. Of those same 24 participants, 22 scored in the impaired
range on Walk, Don’t Walk, increasing sensitivity to 97.7% if criteria included
impairment on either the BRIEF-2 Working Memory scale or Walk, Don’t Walk.
Table 20
Classification of Diagnostic Groups From 1BRIEF-2 Working Memory Scale Scores ≥
60T
Actual
Predicted

ADHD

Non-ADHD

Total

ADHD

63

10

74

Non-ADHD

24

15

39

Total

87

25

112

Note. Sensitivity (ADHD accurately predicted): 63/87 = 72.4%; Specificity (non-ADHD
accurately predicted): 15/25 = 60.0%; overall correct classification rate: 78/112 = 69.6%.
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Discussion
Several important findings emerged from this investigation of children with and
without ADHD and scores on the TEA-Ch. It was hypothesized that the ADHD group
would show impairment on TEA-Ch subtests at a greater rate than a normative sample
(i.e., scores at or below 85 and the 16th percentile) and perform more poorly on TEA-Ch
subtests compared to the non-ADHD group. This study included examining potential
correlations with other commonly used ADHD measures, both objective and subjective.
The average age of participants in the ADHD group was a few years older than
the median age of diagnosis (age 7) based on a 2014 national survey (Visser et al., 2015).
The difference in average age between the ADHD and clinical group was significant,
with the average age of the ADHD group about 1 year older than the non-ADHD group.
Potentially, this may be the result of the ADHD group being milder in their presentation
of symptoms, and because ADHD deficits may not become apparent until environmental
demand outweighs available cognitive resources, these children may have been able to
function adequately until a later age when demands increased (Mapou, 2008). There were
also significantly more male than female participants in the ADHD group (male-tofemale ratio about 3:1), which is similar to demographic findings that show boys are
more than twice as likely to receive a diagnosis of ADHD compared to girls (Danielson
et al., 2018). Mean scores on the WISC-V in the ADHD group fell in the average range,
similar to what was seen in the ADHD group (n = 48) in the WISC-V manual (Wechsler,
2014). However, the ADHD group in the current study generally scored higher than the
Wechsler (2014) ADHD group on all WISC-V indices except the PSI. Furthermore, the
ADHD group in the current study also scored higher than the Wechsler matched-control
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group on all indices except the WMI, PSI, and CPI, and the clinical group from the
current study also scored higher than the matched normal controls on all indices except
the PSI. Though the differences in scores between Wechsler’s groups and the groups
from the current study were all less than 1 SD (ranging from 1–9 points), it is worth
noting the pattern of higher scores on indices potentially indicates the participant sample
from the current study showed higher intelligence scores on average than groups from the
WISC-V study. Similar to the findings between the Wechsler groups, there were
significant differences between the ADHD and non-ADHD groups on FSIQ, WMI, PSI,
and CPI, although not on VCI and GAI as was seen in the Wechsler groups. The current
study also revealed significant differences on VSI between groups, with the non-ADHD
group performing in the high average range and the ADHD group performing in the
average range. The differences (and lack thereof) between groups in the current study
may also be related to the disorders that make up the clinical group, as these individuals
may present with mixed cognitive profiles. Regardless, the working memory and
processing speed (CPI) discrepancies that are thought to be characteristic of ADHD were
seen between groups (Devena & Watkins, 2012), even if mean scores in the ADHD
group still fell in the average range. Jepsen et al.’s (2009) review of the literature
indicated the association between IQ and attention deficits in ADHD is generally modest,
with the mean influence probably amounting to 2 to 5 IQ points, although McConaughy
et al. (2009) reported significantly higher levels of aberrant test-taking behaviors in
children with ADHD, potentially contributing to their performance on IQ and related
indices.
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Another analysis in this study involved comparing TEA-Ch scores between the
ADHD and clinical groups. The ADHD group was expected to perform worse than the
non-ADHD group on the subtests Score!, Score DT, Sky Search DT, and Walk, Don’t
Walk. It was also expected that the ADHD group would score in the range of impairment
more frequently compared to the normative sample, and compared to the clinical (nonADHD) group. The current study showed findings consistent with previous findings
regarding mean group differences in scores on Walk, Don’t Walk, Score!, and Score DT
(Heaton et al., 2001; Manly et al., 2001). In comparing the relationship of TEA-Ch
subtests to each other, a strong, significant positive correlation was found between Sky
Search Time-per-Target and Sky Search Attention, which would be expected because the
former score is used to calculate the latter. Weaker positive correlations were found
between Sky Search Number of Targets and both dual tasks, as well as Score! and both
dual tasks. Sky Search DT and Score DT also showed a positive but weak relationship,
and very weak but significant correlations were found between Score! and Sky Search
Number of Targets, and Sky Search Attention and Sky Search DT.
On the Sky Search subtest, both groups scored similarly on the number of targets
they found and neither group performed in the impaired range at a higher-than-expected
rate. Though there was not a significant difference between group performance on Timeper-Target and Sky Search Attention, the scores for both groups fell in the impaired range
more frequently than would be expected. Additionally, though the ADHD group
performed in the average range on all three Sky Search scores, the clinical group’s mean
scores on Time-per-Target and Attention were in the low average range. However, Manly
et al. (1999) noted that if a child uses a brief, chaotic, and impulsive search strategy and
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only finds a few of the targets, the Time-per-Target score appears quite fast, and because
this score is used for calculating the Attention score, scores may not be reflective of
impairment in and of themselves; rather, taking the scores together may be a more
accurate reflection of performance. On Score!, the clinical group performed significantly
better than the ADHD group, though means for both groups fell in the low average range
and both groups performed in the impaired range more frequently than would be
expected. On Sky Search DT, both the ADHD and the clinical group scored in the
impaired range more often and the mean scores for both groups fell in the low average
range, though there were not significant differences in performance between groups. On
the auditory dual task (Score DT), there was a significant group difference in
performance with the ADHD group mean falling in the low average range and scoring in
the impaired range more often than expected. The clinical group’s mean, however, fell in
the average range. These findings differ from those found by Heaton et al. (2001) where
significant group differences between the ADHD and clinical groups were not found for
Score DT, and both groups’ mean scores fell above the cutoff for impairment. Though the
clinical group also performed better than the ADHD group on Walk, Don’t Walk, both
groups appeared impaired more often on this subtest, and both groups’ mean scores fell
in the range of mild impairment. The ADHD group’s mean performance here was similar
to ADHD mean group performances reported by both Manly et al. (2001) and Heaton et
al. (2001), though the clinical group from Heaton et al.’s study performed in the low
average range rather than the mild range of impairment.
The current study also involved an examination of the relationship between
WISC-V scores and the TEA-Ch with the hypothesis being that as performance worsened
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on the TEA-Ch, so would performance on WISC-V FSIQ, WMI, PSI, and CPI. Sky
Search Time-per-Target scores, Sky Search Attention scores, and Sky Search DT scores
all showed a significant, positive correlation with all assessed indices from the WISC-V,
indicating both selective and sustained attention are related to WISC-V tasks. The
strongest relationship was found between PSI and Sky Search Time-per-Target, which
would be expected given that both measures are speed-dependent. However, Walk, Don’t
Walk did not show any significant relationships with WISC-V measures, which is
surprising considering Walk, Don’t Walk was one of the only subtests that showed a
significant, though weak, correlation with IQ in previous studies (r = .21, p < .05), the
others being Creature Counting Accuracy (r = .31, p < .001) and Code Transmission (r =
.17, p < .05; Manly et al., 1999), which were not examined in this study.
The current study included an examination of the relationship of TEA-Ch scores
to certain subscales of the BASC-3. Given that the DSM–5 criteria are essentially meant
to “tap” the attentional processes that are exhibited behaviorally, it was hypothesized that
greater impairment on rating scales that assess these behaviors would correlate with
greater impairment on the TEA-Ch subtests. Mean BASC-3 scores from both the teacher
and parent rating scales in the ADHD group indicated attention problems and
hyperactivity were on the milder side when elevated. Both teacher and parent ratings of
the ADHD group were similar to those reported in the BASC-3 manual (Reynolds &
Kamphaus, 2015), which also showed an ADHD group with milder elevations on both
scales. Mean responses on the self-report were also similar to the ADHD profile seen in
BASC-3 clinical profiles. The sample from the current study, therefore, seems
representative of a typical ADHD profile. Correlations among parent, teacher, and self
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BASC-3 protocols were also similar to those reported in the BASC-3 manual, with
generally higher agreement between teachers and parents. When looking at the
relationship between the BASC-3 scales and TEA-Ch subtests, weak but significant
negative correlations were found between Score! and both scales from the second teacher
BASC-3. Overall, the results from the current study do not support the hypothesis that
TEA-Ch subtests would show an inverse correlation with BASC-3 measures.
The relationships between the BRIEF-2 subscales and TEA-Ch subtests were also
examined in this study. It was hypothesized that, similar to the BASC-3, scores from the
BRIEF-2 would show an inverse relationship to the TEA-Ch (i.e., as scores decreased on
the TEA-Ch, scores would increase on the BRIEF-2). Mean scores on the BRIEF-2 in the
ADHD group were fairly similar, if slightly milder, than both the ADHD-C and the
ADHD-I groups reported in the BRIEF-2 manual (Gioia et al., 2015). A moderate
positive correlation was found to be significant between the second parent’s Working
Memory scale on the BRIEF-2 and Sky Search Attention score. A weaker positive
correlation between the same BRIEF-2 scale and Sky Search Time-per-Target was also
found to be significant. Though this is the opposite of the expected relationship, it is
likely this is a result of a smaller sample size due to fewer participants having two parent
scales completed. Weak negative correlations were also found significant between Score!
and the Shift subscale, Score! and Emotional Control, Score DT and the Plan/Organize
scale, and Score DT and the Task-monitor scale. Overall, although there were some
negative correlations between subtests from the TEA-Ch and subscales from the BRIEF2, they remained weak.
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This study also involved comparing the relationship of TEA-Ch scores to scores
on the CPT-2. It was hypothesized that as scores on the TEA-Ch showed greater
impairment (decreased), scores on the CPT-2 would also show greater impairment
(increase), showing an inverse correlation. This was the case for all of the scores that
showed a statistically significant correlation with each other, although the strength of
correlations remained fairly weak. Score! showed the highest number of significant
correlations to scores on the CPT-2; Score! was correlated with overall response speed,
and response speed variability and inconsistency. The latter two scores from the CPT-2
are used to assess sustained attention, similar to Score!, though through different
modalities (i.e., visual vs. auditory). Sky Search DT also showed a significant correlation
to perseveration errors (i.e., random or anticipatory responses) on the CPT-2. Finally, the
number of targets found on Sky Search showed a weak, negative correlation with
response speed consistency on the CPT-2.
TEA-Ch subtest relationships to the D-KEFS Tower Test were also examined in
this study. It was hypothesized that as scores on the TEA-Ch showed greater impairment,
scores on the Tower Test would also show greater impairment. Total Achievement scores
on the Tower Test showed significant correlations with SSTPT and the SS Attention
score. Scores that measured speed on both the Tower Test and the TEA-Ch showed a
significant correlation, though weak. Initiation speed on the Tower Test showed a
significant inverse correlation to Walk, Don’t Walk from the TEA-Ch. Because Walk,
Don’t Walk also examines response inhibition and higher (i.e., faster) scores on Mean
First Move Time can indicate impulsive responding, this inverse relationship seems
appropriate. Furthermore, significant (although weak) correlations were also found
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between the number of rule violations per item on the Tower Test, and both SSTPT and
SSAtt scores.
Follow-up exploratory analyses were also conducted to examine diagnostic
classification accuracy rates of TEA-Ch subtests compared to those of the BASC-3 and
BRIEF-2. Classification accuracy rates were examined for all TEA-Ch subtests except
the three scores from Sky Search, the first parent protocol from the BASC-3, and the
Working Memory subscale from the first parent protocol from the BRIEF-2. Of all these,
the highest overall correct classification rate was seen on the Attention Problems scale on
the BASC-3; this scale correctly classified about 70% of ADHD and clinical cases using
a cutoff score of ≥ 60T. Of the TEA-Ch subtests examined here, Walk, Don’t Walk
showed the highest overall correct classification rate (~69%), with the highest percentage
of ADHD cases accurately predicted (~87%) compared to all other measures examined.
However, though Walk, Don’t Walk was able to correctly classify the highest number of
ADHD cases, it also showed the highest false-positive rate (~83%) of misclassifying
individuals from the clinical group as having ADHD. Overall, the Attention Problems
scale from the BASC-3 PRS protocol offered both the highest Positive Predictive Value
(PPV; 91.0%) and the highest Negative Predictive Value (NPV; 45.3%). Of the TEA-Ch
subtests, Score DT showed the highest PPV (83.3%) and NPV (37.3%), with Score!
showing the second highest values (Score! PPV = 82%; NPV = 35%).
Though the Attention Problems subscale on the BASC-3 appears to have the best
“trade-off” when to comes to diagnostic accuracy, Score DT and Score! are within 10
percentage points for accuracy. Thus, in the event that a rating scale is not provided or
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rating scales are returned with questionable validity, these subtests may offer objective
data of at least similar accuracy.
Further analysis with the BASC-3 Attention Problems scale and the BRIEF-2
Working Memory scale were conducted to examine the contribution of TEA-Ch subscale
scores. If classification into the ADHD group required that either the BASC-3 Attention
Problems scale or Score DT from the TEA-Ch were impaired, sensitivity increased to
85.7%. If neither scale was elevated, there was a 53.3% chance of being classified in the
clinical group. If ADHD classification included impairment on either the Attention
Problems scale or Walk, Don’t Walk from the TEA-Ch, sensitivity increased to 94.5%. If
classification into the ADHD group included impairment on either the BRIEF-2 Working
Memory scale or Score DT, sensitivity increased to 85.7% and over 90% if there was
impairment on either BRIEF-2 Working Memory or Walk, Don’t Walk (97.7%). Overall,
there seems to be some benefit derived from using both a rating scale and the TEA-Ch in
picking up ADHD, though an impaired score on Walk, Don’t Walk may also be
indicative of attentional deficits seen in other disorders.
Limitations
The current study did not differentiate between subtypes of ADHD and this would
be a useful area to examine in future studies. Heaton et al. (2001) found no significant
differences between the combined subtype and predominantly inattentive subtype groups
on any of the nine subtests of the TEA-Ch. The predominantly hyperactive-impulsive
group only consisted of three participants in the aforementioned study and was therefore
not included in their analysis, making this an ideal area to examine in future studies.
Additionally, the current study’s sample was made up of mostly male participants in the
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ADHD group, making it likely that a significant portion would be diagnosed with ADHD
combined- or hyperactive-impulsive subtype presentations.
The current study also did not differentiate between diagnoses in the clinical
group, and therefore performances could not be compared between ADHD and specific
mental health disorders. Future studies could benefit from comparing group differences in
performance on the TEA-Ch using more specific diagnostic groups (e.g., learning
disorders, anxiety). It would be beneficial to examine the attentional deficit profiles of
disorders other than ADHD to determine whether more specific profiles may exist and
assist in differential diagnosis. The relatively small sample size of the clinical control
group was a further limitation, and future studies would benefit from larger, and also
more specific, clinical groups.
Conclusion
In an ADHD population, scores on the TEA-Ch were expected to fall at or below
85 at a greater rate than they would for a non-ADHD population on the following
subtests: Score!, Score DT, Sky Search DT, and Walk, Don’t Walk. Results from this
study were mixed in this regard. Score DT was the only subtest where the ADHD group
fell in this range at a greater-than-expected rate whereas the non-ADHD group did not.
On Sky Search Time-Per-Target, Sky Search Attention Score, Score!, Sky Search DT,
and Walk, Don’t Walk, both groups scored in this range at a higher-than-expected rate.
This may have been influenced in part by the comparably smaller sample within the nonADHD group. For many of the subtests, a greater percentage of participants in the nonADHD group scored in the impaired range compared to the ADHD group even if the raw
number of participants was higher for the ADHD group. These results showed significant
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differences in scores between the ADHD and non-ADHD groups for the following
subtests: Score!, Score DT, and Walk, Don’t Walk. Score DT was the only subtest in
which the average scores for the non-ADHD group fell above the chosen “cutoff” score
of 85 whereas the ADHD group fell below this score of 85. Despite statistically
significant differences between groups on the other two subtests, the average scores for
both groups fell at or below a standard score of 85. Both Score! and Walk, Don’t Walk
therefore appeared to have been influenced by both ADHD and the other mental health
conditions that were in the non-ADHD group, and therefore this cutoff score of 85 does
not appear to be useful for differentiating between ADHD and other mental health
conditions. Future studies would benefit from examining whether an “optimal” cutoff
score exists that is able to differentiate between ADHD and other mental health
conditions.
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Appendix: DSM–5 Criteria for ADHD
A. A persistent pattern of inattention and/or hyperactivity that interferes with functioning or
development, as characterized by (1) and/or (2):
1. Inattention: Six (or more) of the following symptoms have persisted for at least 6 months to a
degree that is inconsistent with developmental level and that negatively impacts directly on
social and academic/occupational activities.
Note: the symptoms are not solely a manifestation of oppositional behavior, defiance, hostility,
and/or failure to understand tasks or instructions. For older adolescents and adults, (age 17 or
older), at least five symptoms are required.
a. Often fails to give close attention to details or makes careless mistakes in schoolwork, at
work, or during other activities (e.g., overlooks or misses details, work is inaccurate).
b. Often has difficulty sustaining attention in tasks or play activities (e.g., has difficulty
remaining focused during lectures, conversations, or lengthy reading).
c. Often does not seem to listen when spoken to directly (e.g., mind seems elsewhere, even in
the absence of any obvious distraction).
d. Often does not follow through on instructions and fails to finish schoolwork, chores, or
duties in the workplace (e.g., starts tasks but quickly loses focus and is easily sidetracked).
e. Often has difficulty organizing tasks and activities (e.g., difficulty managing sequential
tasks; difficulty keeping materials and belongings in order; messy, disorganized work; has
poor time management; fails to meet deadlines).
f. Often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort
(e.g., schoolwork or homework; for older adolescents and adults, preparing reports,
completing forms, reviewing lengthy papers).
g. Often loses things necessary for tasks or activities (e.g., school materials, pencils, books,
tools, wallets, keys, paperwork, eyeglasses, mobile telephones).
h. Is often easily distracted by extraneous stimuli (for older adolescents and adults, may include
unrelated thoughts).
i. Is often forgetful in daily activities (e.g., doing chores, running errands; for older adolescents
and adults, returning calls, paying bills, keeping appointments).
2. Hyperactivity and impulsivity: Six (or more) of the following symptoms have persisted for at
least 6 months to a degree that is inconsistent with developmental level and that negatively
impacts directly on social and academic/occupational activities.
Note: The symptoms are not solely a manifestation of oppositional behavior, defiance, hostility,
or a failure to understand tasks or instructions. For older adolescents and adults (age 17 or
older), at least five symptoms are required.
a. Often fidgets with or taps hands or feet or squirms in seat.
b. Often leaves seat in situations when remaining seated is expected (e.g. leaves his or her place
in the classroom, in the office or other workplace, or in other situations that require
remaining in place).
c. Often runs about or climbs in situations where it is inappropriate. (Note: In adolescents or
adults, may be limited to feeling restless.)
d. Often unable to play or engage in leisure activities quietly.
e. Is often “on the go” acting as if “driven by a motor” (e.g. is unable to be or uncomfortable
being still for extended time, as in restaurants, meetings; may be experienced by others as
being restless or difficult to keep up with).
f. Often talks excessively.
g. Often blurts out an answer before a question has been completed (e.g. completes other
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people’s sentences; cannot wait for turn in conversation).
h. Often has difficulty waiting his or her turn (e.g. waiting in line).
i. Often interrupts or intrudes on others (e.g. butts into conversations, games, or activities; may
start using other people’s things without asking or receiving permission; for adolescents and
adults, may intrude or take over what others are doing).
B. Several inattentive or hyperactive-impulsive symptoms were present prior to age 12 years.
C. Several inattentive or hyperactive-impulsive symptoms are present in two or more settings (e.g.
at home, or work; with friends or relatives; in other activities).
D. There is clear evidence that the symptoms interfere with, or reduce the quality of, social,
academic, or occupational functioning.
E. The symptoms do not occur exclusively during the course of schizophrenia or another psychotic
disorder and are not better explained by another mental disorder (e.g., mood disorder, anxiety
disorder, dissociative disorder, personality disorder, substance intoxication or withdrawal).
Specify whether:
Combined presentation: If both Criterion A1 (inattention) and Criterion A2 (hyperactivityimpulsivity) are met for the past 6 months.
Predominantly inattentive presentation: If Criterion A1 (inattention) is met but Criterion A2
(hyperactivity-impulsivity) is not met for the past 6 months.
Predominantly hyperactive/impulsive presentation: If Criterion A2 (hyperactivityimpulsivity) is met and Criterion A1 (inattention) is not met for the past 6 months.
Specify if:
In partial remission: When full criteria were previously met, fewer than the full criteria have
been met for the past 6 months, and the symptoms still result in impairment in social, academic,
or occupational functioning.
Specify current severity:
Mild: few, if any, symptoms in excess of those required to make the diagnosis are present, and
symptoms result in no more than minor impairments in social or occupational functioning.
Moderate: Symptoms of functional impairment between “mild” and “severe” are present.
Severe: Many symptoms in excess of those required to make the diagnosis, or several
symptoms that are particularly severe, are present, or the symptoms result in marked
impairment in social and occupational functioning.
(APA, 2013)

